Two distinct models account for the microwave residual surface resistance of superconducting cavities with equally good agreement with the measured temperature and frequency dependence. In presenting his phonon generation model, Passow claimed that Rabinowitz's fluxoid power loss model of residual resistance does not fit the experimental data, whereas his does. In fact, the two models have essentially the same temperature and frequency dependence.
An analysis presented by Passowl showed that phonons generated in a superconductor by incident electromagnetic radiation result in a residual power loss with an equivalent surface resistance which agrees well with experimental measurements of temperature and frequency dependence. His expression for surface resistance is (1) The first term represents the superconducting surface resistance derived from the BCS theory. 2,3 The second term is related to the power loss as electromagnetic energy is transformed into acoustical energy. He claims that this latter term becomes dominant in superconductors at low temperatures, and that it llcan account for the whole of the low-temperature surface resistance measured in the purest currently available materials. " He goes on further to say, "Rabinowitz has tried to explain the residual surface rf resistance in terms of frozen-in magnetic flux. Two cavities made of the same high purity material, having the same processing history, and, as far as could be ascertained, the same bulk and surface properties, can differ by over an order of magnitude in their residual resistance.
It is hard to believe that their acoustic properties differ by this much. Exposure of a high Q cavity to CO and/or CO 2 (as was first done at the Stanford Linear Accelerator Center) can increase Rr by more than two orders of magnitude.
Again it is unlikely that this would change the acoustic coupling to the electromagnetic radiation by this amount. In many cavities, Rr first decreases with increasing field level, before it starts to increase. This seems counter to the expected increase in acoustic loss. The surface resistance can differ substantially, depending on the method of cavity cool-down and on the ambient magnetic field. Again, this would not be expected from the acoustic loss theory. On the other hand, many, if not all, of these observations are consistent with the fluxoid power loss model. Perhaps equally important is the fact that the fluxoid model also predicts the frequency dependence of the magnetic breakdown field, H' in agreement with experiment, 6 P' whereas the phonon model makes no prediction. Though the observed Rr and H;, are amenable to explanation by this model, it is important to bear in mind the complexity of the phenomena and that other alternative explanations may also fit the data.
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